Microencapsulation of DNA using poly(DL-lactide-co-glycolide): stability issues and release characteristics.
The design of DNA vaccination delivery systems for the targeting of professional antigen presenting cells could be an interesting approach to elicit cytotoxic T-cell responses to fight viral infections and in cancer therapy. Stability studies with linear high and low molecular DNA and supercoiled plasmid DNA were performed in order to check their ability to withstand stress conditions applied during formulation processes. DNA was tested for integrity by the PicoGreen assay and transfectivity was assessed in cell culture transfection experiments. Double-stranded DNA is extremely stable under physiological conditions in vitro but is rapidly degraded under acidic conditions and high shear forces. Thereby, different stress factors resulted in distinct degradation patterns such as fragmentation and strand separation possibly followed by further decomposition of single-stranded DNA. DNA containing PLGA microparticles as a potential delivery system was prepared by spray-drying. Encapsulation efficiency, DNA stability and burst release varied significantly depending on the different parameters explored in this study. The microencapsulation process was altered to achieve maximal stability of encapsulated DNA by reducing exposure to shear forces and by the addition of NaHCO(3) which acts as a buffering agent and furthermore stabilizes dsDNA against mechanical degradation. Stability of DNA is maintained during the burst release phase, but massive degradation occurred during the second release phase possibly due to acidic catalyzed decomposition. In summary, we feel that microencapsulation of DNA vaccines by spray-drying offers manifold possibilities to design suitable delivery systems in terms of optimizing phagocytosis by APCs and maintaining stability of DNA in phagosomes.